Biomechanics of Fractures.
This video presents the digitized, original, reel-to-reel footage of Victor Frankel's groundbreaking 1960s experiments demonstrating the viscoelastic properties and fracture mechanics of loaded bone. As can be seen, novel instrumentation was used that resulted in an easily reproducible method of controlling bone loading rates. The innovation, and associated experiments, radically advanced our understanding of the mechanisms of acute fractures and bone's response to energy. Using the "Standard Torsion Testing Machine" that he helped design, the author explains how the mechanical and functional properties of bone are affected by various defects. Examples used include an intact dog femur, a femur with a hole in the cortex, and a femur with an open section defect. Slow motion depiction allows the viewer to appreciate the potential soft tissue damage associated with bone fragmentation and how this varies with energy input. The video concludes with a demonstration of the effect of torsional motion on the vasculature. Graphs produced by the torsion tester display torque versus angular deformation plots for each experiment. These illustrate the relationship between bone structure, fracture, and energy. The x-ray contrast segment provides an example of associated arterial damage secondary to a fracture. This previously unreleased piece of orthopaedic history provides viewers with perspective on the early days of biomechanical study and an easy-to-understand tutorial on acute fracture mechanics and the role of energy in injury.